Glucose transport and metabolism in cultured human skin fibroblasts.
Human skin fibroblast cultures, seeded at 10(5) cells/5 cm plate and allowed to grow to confluence at approx. 10(6) cells/5 cm plate, utilized a glycolytic mode of metabolism where the ratio of glucose utilized to lactate produced wa 0.62 +/- 0.05 (Zielke, R.H., Ozand, P.T., Tyldon, J.I., Sevdalian, D.A. and Cornblath, M. (1976) Proc. Natl. Acad. Sci. U.S.A. 73, 4110-4114) (mean +/- S.E.). When the glucose in the medium was exhausted, the lactate produced during the highly glycolytic phase was then reutilized. In monolayer cultures that had been washed with phosphate-buffered saline, rates of glucose utilization were measured at 0.25 and 2 mM glucose by monitoring the appearance of 3H2O from [5-3H]glucose. Rate of utilization for each concentration of glucose decreased markedly as the cultures became more confluent. This decrease also correlated with a reduced ability to transport glucose as measured by 2-deoxy-[3H]glucose uptake in washed monolayer cultures. In washed confluent culture of fibroblasts, glucose utilization was markedly decreased by the presence of pyruvate and lactate but not by glutamine. The respiratory inhibitors, rotenone and antimycin, did not increase the rate of glucose utilization except when added in combination with pyruvate. We conclude that cultured skin fibroblasts possess a highly glycolytic mode of metabolism but that this mode can become more oxidative in the presence of sufficient quantities of pyruvate and lactate.